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DETAILED ACTION 

1. Claims 1-7, 9-18, and 20-22 have been examined. 

Papers Received 

2. Receipt is acknowledged of amendment and request for continued examination 
papers submitted, where the papers have been placed of record in the file. 

3. The amendment has successfully overcome the claim objection and the objection 
is thus withdrawn. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-3, 5-7, 9-10, 12-14, 16, and 20-21 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Edmondson (5,471,591). 

6. In regard to claim 1 , Edmondson discloses a method for holding up operands of 
R-unit registers for a minimum number of cycles until all prior updates have completed 
by comparing addresses of R-unit (because there is no specific definition of the term "R- 
unit" in the claim or specification nor is it a term well-known in the art, the Examiner is 
taking it to be the name of a unit) registers in at least one queue and interlocking valid 
matches of said R-unit register addresses, the method comprising: 

a. receiving a plurality of R-unit register addresses associated with a millicode 
architecture environment, said R-unit register addresses including at least 
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one of a millicode general register and a millicode access register; [Note 
column 4, line 29, where Edmondson mentions register specifiers. One of 
ordinary skill in the art would recognize these specifiers to be an address of 
sorts because it points to a specific register. Page 1 , line 22 - page 2, line 2 
of Applicant's specification explain that the millicode architecture is an 
architecture that contains registers, which may only be directly accessed by 
millicode instructions. Edmondson has disclosed the use of a microcode 
architecture that converts macroinstructions or machine instructions to 
microinstructions that define the operations to be performed as shown in 
column 8, lines 1-11 and column 11, lines 5-23. Because the 
microinstructions specifically define the operations and are what is actually 
executed as shown above and as shown in the included dictionary definition 
of microcode, the microinstructions have direct access to the registers of 
Edmondson (including general purpose registers (column 5, lines 30-33)) and 
no other instructions, i.e. the macroinstructions, have such access. This 
function of the microcode matches the Applicant given definition of millicode 
and thus the terms are synonymous in the context of Edmondson. Therefore, 
Edmondson discloses that the register addresses are associated with 
millicode or microcode addresses including millicode or microcode general 
registers.] 
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b. storing said R-unit register addresses in a plurality of queues; [Note that in 
column 4, lines 24-25, Edmondson stores his register (source and 
destination) specifiers (addresses) in queues.] 

c. accessing said queues; [Note in column 4, lines 40-41 , that Edmondson 
inspects said queues. It is well known in the art that in order to inspect a 
queue it must be accessed.] 

d. comparing said R-unit register addresses; [Note in column 5, lines 9-12, that 
Edmondson compares a register destination specifier to a register source 
specifier. It has already been shown that specifier means an address.] 

e. determining matches between R-unit register addresses; [In column 5, lines 
40-41 , Edmonson discloses that the comparators indicate a match. It has 
already been shown above that the comparators compare register 
addresses.] 

f. implementing one or more write-before-read interlocks after said determining 
produces a valid match, said one or more write-before-read interlocks being 
implemented until said comparing is no longer active, whereby operands of R- 
unit registers are updated during a operand prefetching period with a 
minimum number of cycles. [In column 5, lines 40-41 Edmondson shows 
that if there is a match, the current instruction is stalled. It is well known to 
one of ordinary skill in the art that this stall is in fact an interlock. Column 4, 
lines 37-42 show the case when the register operands are found to match 
due to a read-after-write (same as a write-before-read) conflict, causing a 
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read-after write stall. Column 4, lines 9-19 show that the stall is implemented 
until the previous instruction (the write instruction) completes execution, and 
thus writes to the register that will be read. Once the write instruction 
completes, there is no longer a write address since the write has been 
completed. Thus the comparing is no longer active since there is nothing to 
compare. Therefore, the interlock is implemented until said comparing is no 
longer active. The ending section of the claim that states "whereby operands 
of..." is known as a whereby clause. Since this section merely states the 
result of the previous limitations and is not necessitated by the rest of the 
claim, the section does not limit the scope of the claim and will not be given 
patentable weight. See MPEP 2106.] 

7. In regard to claim 2, Edmondson discloses the method of claim 1 wherein said 
interlock causes a millicode read instruction not to execute (column 28, lines 43-47, 
where as shown previously, the stall is the interlock). 

8. In regard to claim 3, Edmondson discloses the method of claim 1 wherein said 
plurality of queues includes a write queue (column 27, line 61 , destination queue), pre- 
write queue (prefetch queue) and a read queue (column 27, line 60, source queue). 
The pre-write queue is disclosed as a prefetch queue (column 26, line 64). [This queue 
holds register addresses (identifiers) that are later sent to the write queue (Figure 7, 
elements 38 and 69; column 27, lines 42-49), hence it acts as a pre-write queue.] 

9. In regard to claims 5, Edmondson discloses the method of claim 3 wherein said 
comparing includes comparing said R-unit register addresses sent to said read queue 
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against said R-unit register addresses sent to said write queue (column 5, line 9-12, 
destination and source specifiers). 

10. In regard to claim 6, Edmondson discloses the method in claim 3 wherein said 
determining includes matching valid R-unit register addresses of said write queue and 
read queue (column 5, line 9-12, destination and source specifiers). [Edmondson also 
teaches that the addresses (specifiers) must be valid (column 20, lines 33-35).] 

11. In regard to claim 7, Edmondson discloses the method in claim 3 wherein said 
determining includes matching valid R-unit register addresses of said pre-write queue 
and read queue (column 5, line 9-12, destination and source specifiers). [The pre-write 
queue information acts as the destination specifier in this case as it will be written and is 
an input to the read queue (Figure 7, operand bus). Edmondson also teaches that the 
addresses (specifiers) must be valid (column 20, lines 33-35).] 

12. In regard to claim 9, Edmondson discloses the method of claim 1 wherein said 
interlocks prevent millicode read instructions from being processed (column 28, lines 
43-47, stalls). 

13. In regard to claim 10, Edmondson discloses the method in claim 1 wherein said 
write queue accumulates R-unit register addresses (column 4, lines 51-52, register 
destination specifiers). 

14. In regard to claim 12, Edmondson discloses a system for holding up R-unit 
operands for a minimum number of cycles until all prior updates have completed by 
comparing R-unit (because there is no specific definition of the term "R-unit" in the claim 
or specification nor is it a term well-known in the art, the Examiner is taking it to be the 
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name of a unit) register addresses in at least one queue and interlocking valid R-unit 

register address matches, the system comprising: 

a. a plurality of queues for storing R-unit register addresses (Figure 7, elements 
37 and 38) associated with a millicode architecture environment, said R-unit 
register addresses including at least one of a millicode general register and a 
millicode access register; [Page 1, line 22 - page 2, line 2 of Applicant's 
specification explain that the millicode architecture is an architecture that 
contains registers, which may only be directly accessed by millicode 
instructions. Edmondson has disclosed the use of a microcode architecture 
that converts macroinstructions or machine instructions to microinstructions 
that define the operations to be performed as shown in column 8, lines 1-1 1 
and column 1 1 , lines 5-23. Because the microinstructions specifically define 
the operations and are what is actually executed as shown above and as 
shown in the included dictionary definition of microcode, the microinstructions 
' have direct access to the registers of Edmondson (including general purpose 
registers (column 5, lines 30-33)) and no other instructions, i.e. the 
macroinstructions, have such access. This function of the microcode 
matches the Applicant given definition of millicode and thus the terms are 
synonymous in the context of Edmondson. Therefore, Edmondson discloses 
that the register addresses are associated with millicode or microcode 
addresses including millicode or microcode general registers.] 
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b. a comparator for comparing said R-unit register addresses in said plurality of 
queues and determining matches between R-unit register addresses (Figure 
18, element 641); and 

c. a plurality of write-before-read interlocks that are implemented after valid 
matches of said R-unit registers are determined, said write-before-read 
interlocks being implemented until said comparing is no longer active, 
whereby operands of R-unit registers are updated during a operand 
prefetching period with a minimum number of cycles. [In column 5, lines 40- 
41 Edmondson shows that if there is a match, the current instruction is 
stalled. It is well known to one of ordinary skill in the art that this stall is in fact 
an interlock. Column 4, lines 37-42 show the case when the register 
operands are found to match due to a read-after-write (same as a write- 
before-read) conflict, causing a read-after write stall. Column 4, lines 9-19 
show that the stall is implemented until the previous instruction (the write 
instruction) completes execution, and thus writes to the register that will be 
read. Once the write instruction completes, there is no longer a write address 
since the write has been completed. Thus the comparing is no longer active 
since there is nothing to compare. Therefore, the interlock is implemented 
until said comparing is no longer active. The ending section of the claim that 
states "whereby operands of..." is known as a whereby clause. Since this 
section merely states the result of the previous limitations and is not 
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necessitated by the rest of the claim, the section does not limit the scope of 
the claim and will not be given patentable weight. See MPEP 2106.] 

15. In regard to claim 13, Edmondson discloses the system of claim 12 wherein one 
of said interlocks causes a millicode read instruction not to execute (column 28, lines 
43-47, stalls). 

16. In regard to claim 14, Edmondson discloses the system of claim 12 wherein said 
plurality of queues includes a write queue (Figure 7, element 38), pre-write queue 
(Figure 7, element 69) and a read queue (Figure 7, element 37). [The pre-write queue 
is disclosed as a prefetch queue (column 26, line 64). This queue holds register 
addresses (identifiers) that are later sent to the write queue (column 27, lines 42-49); 
hence it acts as a pre-write queue.] 

17. In regard to claims 16, Edmondson discloses the system of claim 14 wherein 
said comparator compares said R-unit register addresses sent to said read queue 
against said R-unit register addresses sent to said write queue (Figure 18, element 
641). 

18. In regard to claim 20, Edmondson discloses the system of claim 1 3 wherein said 
interlocks prevent millicode read instructions from being processed (column 28, lines 
43-47, stalls). 

19. In regard to claim 21 , Edmondson discloses the method in claim 14 wherein said 
R-unit addresses are accumulated in said write queue (column 4, lines 51-52, register 
destination specifiers). 

Claim Rejections - 35 USC § 103 
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20. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

21. Claims 4, 11, 15, 17, 18, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Edmondson in view of Hennessy. 

22. In regard to claim 4: 

a. Edmondson discloses the method of claim 3 as described above. 

b. Edmondson's disclosure lacks the addition of a method where a bypass 
sends an R-unit register address when said read queue is empty. 

c. Hennessy teaches that bypassing or forwarding is used to get an item early in 
order to avoid waiting for the item and speed up the system process (page 
445, bottom paragraph). When Edmonson's read queue is empty, the 
incoming address is stored and then sent out right away. Placing register 
addresses into the read queue and removing them cost valuable cycle time. 

It would have been desirable to be able to avoid this added delay of the 
queue when it is not necessary. 

d. The ability to be able to avoid any delay associated with the read queue when 
possible would have motivated one of ordinary skill in the art to bypass the 
read queue when it is empty. 
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It would have been obvious to one of ordinary skill in the art at the time of invention to 
use a method wherein a bypass sends an R-unit register address when said read queue 
is empty in order to avoid the delays of the read queue. 
23. In regard to claim 1 1 : 

a. Edmondson discloses all the features of claim 1 as described above. 
Edmondson also teaches that the write queue accumulates results as shown 
above. 

b. Edmondson does not disclose that an SRAM is used to receive the 
accumulated results from said write queue. 

c. Hennessy teaches that SRAM is the technology of choice for registers. 
Edmondson's disclosed invention writes the results in the write queue to 
registers. Hennessy teaches that it is desirable to use faster memory closer 
to the processor (page 541 , bottom paragraph). Registers are memory close 
to the processor. SRAM is the fastest standard type of memory in terms of 
access time as shown by Hennessy in the table on page 541 . 

d. The quick access time achieved by the use of SRAM technology for the 
registers that the write queue sends data to would have motivated one of 
ordinary skill in the art to use SRAM as the memory system of choice for the 
registers disclosed in Edmondson. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use SRAM technology to implement the registers disclosed by Edmondson in order to 
improve the access time of the registers. 
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24. In regard to claim 15: 

a. Edmondson discloses the system of claim 14 as described above. 

b. Edmondson's disclosure lacks the addition of a bypass that sends an R-unit 
register address when said read queue is empty. 

c. Hennessy teaches that bypassing or forwarding is used to get an item early in 
order to avoid waiting for the item and speed up the system process (page 
445, bottom paragraph). When Edmonson's read queue is empty, the 
incoming address is stored and then sent out right away. Placing register 
addresses into the read queue and removing them cost valuable cycle time. 

It would have been desirable to be able to avoid this added delay of the 
queue when it is not necessary. 

d. The ability to be able to avoid any delay associated with the read queue when 
possible would have motivated one of ordinary skill in the art to bypass the 
read queue when it is empty in order to avoid the delays of the read queue. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use a bypass that sends an R-unit register address when said read queue is empty in 
order to avoid the delays of the read queue. 

25. In regard to claim 17, Edmondson discloses the system in claim 15 as described 
above wherein said determining includes matching valid R-unit register addresses of 
said write queue and read queue (column 5, line 9-12, destination and source 
specifiers). Edmondson also teaches that the addresses (specifiers) must be valid 
(column 20, lines 33-35). 
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26. In regard to claim 18, Edmondson discloses the system in claim 15 wherein said 
comparator determines said valid R-unit register address matches between said pre- 
write queue and said read queue (column 5, line 9-12/destination and source 
specifiers). The pre-write queue information acts as the destination specifier in this 
case and is an input to the read queue (Figure 7, operand bus). Edmondson also 
teaches that the addresses (specifiers) must be valid (column 20, lines 33-35). 

27. In regard to claim 22: 

a. Edmondson discloses all the features of claim 14 as described in paragraph 
16 above. Edmondson also teaches that the write queue accumulates results 
as shown above. 

b. Edmondson does not disclose that an SRAM is used to receive the 
accumulated results from said write queue. 

c. Hennessy teaches that SRAM is the technology of choice for registers. 
Edmondson's disclosed invention writes the results in the write queue to 
registers. Hennessy teaches that it is desirable to use faster memory closer 
to the processor (page 541 , bottom paragraph). Registers are a memory 
close to the processor. SRAM is the fastest standard type of memory in 
terms of access time as shown by Hennessy in the table on page 541 . 

d. The quick access time achieved by the use of SRAM technology for the 
registers that the write queue sends data to would have motivated one of 
ordinary skill in the art to use SRAM as the memory system of choice for the 
registers disclosed in Edmondson. 
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It would have been obvious to one of ordinary skill in the art at the time of invention to 
use SRAM technology to implement the registers disclosed by Edmondson in order to 
improve the access time of the registers. 

Response to Arguments 

28. Applicant's arguments filed July 23, 2004 have been fully considered but they are 
not persuasive. 

29. The arguments of pages 5-7 regarding the 35 USC 102 rejections state that 
Edmondson does not teach or suggest a millicode architecture-based method and 
system for executing the functions recited in claim 1 . Page 1 , line 22 - page 2, line 2 of 
Applicant's specification explain that the millicode architecture is an architecture that 
contains registers, which may only be directly accessed by millicode instructions. 
Edmondson has disclosed the use of a microcode architecture that converts 
macroinstructions or machine instructions to microinstructions that define the operations 
to be performed as shown in column 8, lines 1-11 and column 11, lines 5-23. Because 
the microinstructions specifically define the operations and are what is actually executed 
as shown above and as shown in the included dictionary definition of microcode, the 
microinstructions have direct access to the registers of Edmondson (including general 
purpose registers (column 5, lines 30-33)) and no other instructions, i.e. the 
macroinstructions, have such access. This function of the microcode matches the 
Applicant given definition of millicode and thus the terms are synonymous in the context 
of Edmondson. Therefore, Edmondson discloses functions recited in claim 1 (as 
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described in more detail above) as being performed in a millicode architecture-based 
method and system. 

30. Applicant also argues that Edmondson does not teach or suggest a recovery 
unit, or R-unit. The claim does not give indication of what an R-unit is nor is it a 
standard term well known in the art. In addition the specification does not disclose what 
an R-unit is by definition but merely describes functionality throughout the disclosure. 
Therefore, applicant is arguing a feature of the invention not specifically stated in the 
claim language, which is improper. Claimed subject matter, not the specification, is the 
measure of invention. Limitations in the specification cannot be read into the claims for 
the purpose of avoiding the prior art. In re Self, 213 USPQ 1,5 (CCPA 1982); In re 
Priest, 199 USPQ 11,15 (CCPA 1978). 

"It is the claims that measure the invention." SRI Int'l v. Matshshita Elec. Corp., 775 
F.2d 1107, 1121, 227 USPQ 577, 585 (Fed. Cir. 1985) (en banc). 

"The invention disclosed in Hiniker's written description may be outstanding in its field, 
but the name of the game is the claim." In re Hiniker Co., 47 USPQ2d 1523, 1529 (Fed. 
Cir. 1998). 

"[A]s an initial matter, the PTO applies to the verbiage of the proposed claims the 
broadest reasonable meaning of the words in their ordinary usage as they would be 
understood by one of ordinary skill in the art, taking into account whatever 
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enlightenment by way of definitions or otherwise that may be afforded by the written 
description contained in the applicant's specification. "In re Morris, 44 USPQ2d 1023, 
1027 (Fed. Cir. 1997). 

"limitations appearing in the specification will not be read into the claims, and ... 
interpreting what is meant by a word in a claim 'is not to be confused with adding an 
extraneous limitation appearing in the specification, which is improper 1 ." Intervet Am., v. 
Kee-Vet Labs., 12 USPQ2d 1474, 1476 (Fed. Cir, 1989)(citation omitted). 

"it is entirely proper to use the specification to interpret what the patentee meant by a 
word or phrase in the claim, ... this is not to be confused with adding an extraneous 
limitation appearing in the specification, which is improper.By 'extraneous, 1 we mean a 
limitation read into a claim from the specification wholly apart from any need to interpret 
... particular words or phrases in the claim." In re Paulsen, 31 USPQ2d 1671, 1674 
(Fed. Cir. 1994) (citation omitted). 

Therefore, the arguments regarding the R-unit are not persuasive and the examiner has 
interpreted the term to simply be a unit named "R". 

31 . The arguments given on page 7 regarding claim 12 rely on the arguments 
provided for claim 1 and the same remarks given above apply to claim 12. 

32. The arguments of the other pending claims have been claimed to be patentable 
by the Applicant due to their dependence on claims 1 and 12 though because the 
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arguments for these claims are not persuasive, the rejections to these claims stand as 
given above. 

Conclusion 

33. The following is text cited from 37 CFR 1.111(c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

34. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The art cited in the previous Office Actions remain pertinent and 
are incorporated by reference herein. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shane F Gerstl whose telephone number is (703)305- 
7305. The examiner can normally be reached on M-F 6:45-4:15 (First Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (703)305-9712. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Shane F Gerstl 
Examiner 
Art Unit 2183 



SFG 

August 12, 2004 




